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(57)Abstract: 

PURPOSE: To obtain the pinhole-free thin film, capable of forming a film having 

a thickness in the order of &angst; and controlling the film thickness and high in ~ A C H 

transparency by bringing a substrate surface into contact with a specific II j 

chemical adsorbent molecule, carrying out the condensing reaction and Q 
introducing the specified molecule and ions thereinto. 

CONSTITUTION: This conductive thin film is obtained by bringing a substrate 
surface having active H or an alkali meta! on the surface or applying the active H 



or alkali metal to the surface thereof into contact with a chemical adsorbent 
molecule containing any one of functional groups expressed by the formula AX O 
(A is Si, Ge, etc.; X is a halogen, cyano, etc.), etc., formula I (A' is N or O), || 

formula II or III, carrying out the condensing reaction, covalently bonding the 55 X 



adsorbent molecule onto the substrate, forming a chemical adsorbent film, then H 
introducing a molecule containing ether bond, sulfide bond, etc., into the 

resultant adsorbent film, fixing the molecule thereto and subsequently Q 
introducing at least one ion expressed by the formula Mn+ [M is an alkaline 
(earth) metal, Cu, etc.; (n) is 1 or 2] and X- (X is a halogen, CF3S03, CI04, etc.) 
into the adsorbent film. 
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CKS it 6 c £ cc J: 0 . WE<l#«k«»^*|ff«Eait*±«: 
^*§£0@S<*i*. #t>r— «« (ft 1 3) SL<tt 
Htta (ftl 4) -C*SftS-r*>*W8Eft^»ll* 

«c* at sci t r *> a * y&m&mmvmjkjf 

[ft 9] 



Cftl 0] 
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I I 
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C(£U X»Aoy>, CF 3 SO j 
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C 1 o 



B F i 



«rWTS^S/cttf*^U/c»<*«H«:. — «S (ftl 
5) -CTSSti-S-ffffiS, -fl35£ (ftl 6) rin3ft£W 

tl», -A25£ (fti 7) r7nStis^Noy>ft^^7* 

-^g, — MS (ftl 8) r^^n^Any><U;b7 
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Bf&L. ^^rfjIBft^SJS^cx-^Jl/tS^ 



*W?vm* tr)\,#*is*m % x;u*>&§, m 
4I7>^x^Ai > W7*-;H("P0, -) , 
*x;7 ^ (- PO-) , ^;b7^x;H (-SO 

z -) , -f^/l/S (-SO-) a>*>5SW:*i£ 

< i 4> 1 ooite^L < &*'Stefi*«A-rSfr*fc 
^rHBS (ftl 9) (ft 2 

0) 36»6jB«*a4-r*>*IWEft*»«BI*ec«Ars 
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[0004]-^ i»tmwt>ese?:St§ft 

HftWBRi^tftiS-e-C. WitfNa-iS-Al, 
O^Na Wfl Zr 2 P,.,, Sin0 12 (0^n^3) 

:/ 7r^^^*5 484 14^(M. 

S. Whttinqham et. al . , 3. Chem. Phys., 54, 414 (1 

97D) tc»ssnr^s. s/c, Jja©£*flaw«>¥ 30 

3-2 9 7 0 6 8^«CC*^±@*n^*?fi^#BaBS 
5 5 - 1 2 3 9 2 0#fi««:*S«««^««^CCB«: 
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nd, New York (1979)) CC, £/c* H T * U D~ r U ;U 
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*>oWIB3C (ft 1 ) (ft 2 ) 

[0015] *>esntawi(Di» i #g 

^WT'S^^/c^-^L/cSft^SK:, jimes (ft3) 
■cssnstjgi, tuia^ (ft4) r^sn^wses, 
wnaa (fts) r^$n^^ny>{i:xji/7^^;n k 

S^mTfBS: (ft6) T^ft&^n-irvftTUl/;? 4~y\, 

»*»6aansd>4c < £ & i ocowtss^tHt^s 
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ffyffi^ (ftl l ) V7jk2ti2>^ayzsitZ)i>y * - 
^s, imbs (ft i 2) r*$n^^ay>^bx;i/7 ^ 



C 6 > 1#B3¥7 -4 8 45 9 
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x;Ug (-PO,-) . ^^7y-jH (-PO-) . 
7WU;7:*-H>S (-SO, -) k yUU:7*x;l,£ (- S 

O - ) frhfflt*t\Z>'pti < 4 4> l rxofesm 1/ < wrtte 
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20 v * FM^Tv xxfji^, r^i, y>KS, *K 
^;^7*M X m 
4S7>^-^A1 ( ^X^^x;US (-PO, -) , 
^7^;H(-po-) t (-SO 
2 -) , IkXfTshy h (- SO-) j&>6««*i-5 

^ < i *> i ocdm^sl, < te^mmzmA-??>frttf$ t 

9Cl^r«HEK (ftl 9) RZ>mn&Z (ft2 0) ^ 
6 iB«ti& -f ^ >*«HBfb*»»«*K:»A'r« C 4 * 

[ooi8] mu*§m<Dn i -3#@os?it^£^ 

30 tt«cj:titf, it*»»BI*cc^*>4aiA-J-S*ffi^ 

buibs (fb2 i ) &tc\*mu& (ft 2 2) r^$n-5-f 

[0.0 19] 

40 T5x-f;«^ x;br7^K^ x7,f;HS^ y 

(-po, -) , t>X7 ^ xjus (-po-) 4 
X;l/7*-;H (-SO, -) t x;U7^x;ug- (-S 

o-) fr*>m\%k\*>>pu< thi-o<o^^u<{rsm 

rRBSWtCSi, Ge, Sn, Ti, Zr, S, 
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#*rF*8i«"c*a4. ttfc©±-r*c±# 
-c^ a, yccc*»jj©* 1 - 3 maotufiwomitc 

[0 0 2 1 ] 

[0 0 2 2 ] iC^r. t>^Fn^At-^W 
V**y -.^xj h (LB) SfcJ;Wl:«fao 

a#<b *wr*S^cc j: o mm £ tin > a <b ^ 9 <b 
[002 3 ] {i:^R«ffioa*wasi5«, 

0 2 #9 2 *<—V (J. Sacpv, 3. Am. Chm. Soc. , 102, 
92 (1380)) *J^7>ySa7-S6t8 5 l^->> 
(K. Oqawa et al., Lanqmuir, 6, 851 (1990)) *CC» 

£>a o 

[0 0 2 4 ] ft^MfiHt o-a*. -«EK <4fc3) 
s'tismsk mitt (ft4) -c^sna-stts. mie 

^I(-CN) ^6ia«*ia^j:< 1 o<7ygf£S£ 

a-c*a a fiu cert ^^ayxjc 1 . Brgi 
< i ffimihtiiffi, 5f&fto*r«c l swjff* la> 

[0025] iWE©ffc^»B*iijer h9t<omwt L 

>»a, xA^*>i?a, sv>«ai iseg 

a, x;u7*>«a, »;>»a> ffi'j>»a> *E«r 
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a^6as«ftad>a < £ «> 1 oofsi^ft^ 
*5<fccrt(rEbfc'»tt»*wrsa*±«:a«:HEs*i. 

fcr>m IE L feff i&S * BLh $c* 0 T ^ a* fc?*#«a** 
[0 0 2 6 ] a»«BB«cWELfc < Btta^ttl^, 

10 *ToT*ffi3«*rttU lTOK««a*f^ttiT*SL< 
[0 0 2 7 ] CCtiMiLtS«i|^ ffll^vgf ' 

c ft 6 EB^ s titt t > c t r * a B 

[0 0 2 8 ] {t^R»«*»*±fCH3eSl±fcacctt. 

5Rsito^*i»*-r a 1 5 xii^fin^. a**«#»* 

fell ^oy>ftKiS, x-t^jUS, ^ 
.^h>S. ixfJbS, T5Fa».3ft«»lf 

<=>#ia#, cnetcajesnttiiCi^BTAa. 

30 [00 2 9 ] -f*>eaW4^t*R«BI<0-fa|->*»A"r 

tt^*a. *>eaw4*wraa^«L 
a. tfjit^ty^m. x;u^>®?a. S4i7>^^ 

(-PO-K x;b7*^;H (-SO, -). 

yx;us (-so-) ^e>iatfna^tt< <hfeio<Df3 
^«u< «wtea*wra^t^»as»j*«t;e5?)^6ffii^ 

■ra^^s^-raic^^s-c. t9io©^ 

[0 0 3 0] WE©*ft«:J: *)*«3nfc{t«k»ilrt 

ccaiATa-<*><buT«, ^is^; ufci ) st<{3:mj 
tea (<b2) -cssna-r*>^*tf 6*xs*s, cne 

50 CCPS 6 tx Cr C » C i i^l&r ^> a o 
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[0032] utria-r sJ-^oWAjfrffifconr. {t^»# 

WT £ S# £ iff 15 * > £ # is m&tc g*S $ -5 # 
ffi€rffll^c«^tCtt % fffia^* >fcfL i I. CF 3 SO 
3 Li, LiC10 4 , Li BF 4 . L i PF 6 , Li 
SCN, L i A s F B % Ag K CF, SOj A&, A 
fifC10« % AgBF, , Ag PF 6 t AgSCN, A 
s A s F 6 *D***»fcjft»3*SCi«cJ:0»A-r 

[ 0 0 3 3 ] *9m<D4 *>e»tt»B|«c^o 

[0 034] (HSfcM 1 ) teDS^C, R*&jSA£HH 
y h^>x^un;^npi^>£|tn vo l. %o?g 

[0035] ^^i^r^s-^AiaafLfcSfift 

«fc0, T;l/5^^A«®(OK-ftJlO-OHS<i:, 

[ o o 3 6 ] c ©<fc^?R##»^H i <mmt. 

y- *)^m&m9VWM (FT I R) h^jKEfcJ: 
0, 2920, 2860 (JM : -CH 2 -) , 174 
0<JM:C = O), 1 0 8 0 mm : S i -O) cm 

te. 

[0037] ;fcec, c©ffc^«*»»^«| i 

^;Ux--f;U (05: PE03 5 0) KC<d>a©5S»* 

Jjdx./c4>occ\ i oo-cr5B9w««<*-ttfc. m»ri 

0#IBO*jfc«:fTttl>. *SJ£(DPE0 3 5 O&mZL 
fc. c<D«ta*cJ:>3 % H2Ccsvrj:5tt#i; (r;u+u 

[0 0 3 8 ] C©{fc¥W**»^-3RaBl2<D»« 
tt* FT I R*^£ h 'bMStcJ: 4 . 2 9 2 0, 2 8 6 

o (mm: -ch 2 -) cm^ot/m^Jiau * 
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te»te«C 1140 (»■: C-O-C) cm- l «CC<Z>* 

[0039] c<Dtt¥9mm&+x8im2 *wr 

£L i c l o 4 ©l w t. %r-feh>»««:»»iaaL 
0. LiCIO, Wb¥«»*«?jRnR2 4>(C. L i 

[0 040] ftfc. COL i C I 0 4 O^Ai-2, FT I 
10 R^^hJUBBRiir), Sr/cfcl 150 (» : c 1 
-O) c m- 1 «: C©il{C^^ yt^^g/cC i 

[0 04 1] COL iC10 4 **AOfcffcmMi# 
■f*Wll2*WTSS«Cl 0- 5 TorrOX^Tn mm 
x 1 mmOT^5x^AJ:a5^S*^#Lfc 0 CO_h§0 
«Si*«OT^5x^Afcy-Ka^«0W^ LC 

r a - 5? r «flE^JSssa^a jgrrisfit ««e l &. 

*<D*6*, lMHzmsSlttl, 8X10" J F, 
JBSffltt2 0QT*ofc. h«;-j;!33*w>fc 
20 fbTtt*J|i^jRflUt2CD|in[«f2 x l 0-mr*5O 
•C, SSHB2 0 Qttl x l cr*S c m^tCfflS-rs. 
[0 04 2 ] <aSSW2 ) i &rhh<c or, t&fg 

[0 04 3] ** % C^t¥K*«^FH 1 CD»fiStt % 
^UV^'Jn-W/^^x-f^ (S§: PE07 5 

30 o) tcc:<4>m<DmMzmx.tci><Du: % ioo°c-c58# 

©PEO7 5 0ft»5Sbte. c<D*aaccj:i5. H3«:iS 

3 *5»fiSSnfc. B3iCfe<,>Tm«*& 

[0 044] CtDfm*W^j)UUI3<D»fi« 
FT 1 R^-^^ HjU«ne*C<tO. 29 2 0, 2 8 6 
0 (JM : -CH 2 -) cm~ 1 (Disl?i-Jl>mmUL. ^ 

stiffccci 140 mm: C-O-C) cm- x «cci>* 
[0045] cofb^®«^^fSM3 ^wr^>ss 

^L i C 1 0 4 (Dlwt. h>««CC«»IBj»L 

/cs, ?§^65i#±tf, itMsittc. commie* 

9. LiClO, Wfc^R##^*SUi3 4>«C. L i 

[0 04 6 ] ftte, COL iCIO, Oa»A«. FT I 
H^'iSCCctO, Jfffcfc 115 0 (JM : C 1 
-O) cm-^COSI^^yytiWcCi 

so rwssr#fc. 
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[0 0 4 7 ] COL iCIO, ^WAUcft^f^ 
I 0 " 5 T o r r OS^Tt' 1 
mmx i mm<DT)lZ -^7 A^mfaZMMLtc. CCD 

/c 0 -^CDSm, !MHzCCfe^i>#S^2. 2X10" 8 

fttcit^mmft+mmm 3 3 . 2 * 1 0 - 9 m 

X'&ZOV. ffiKfI2 4Qt*7. 5xiO- 7 Scm-^C 

ffiStSo 10 

[0048] <iasfW3) &?mm2±isimcLx. 
[0049] coit¥Mtma*xmm3 t*-r*»« 

£CF 3 S0 3 LiOlwt. %T-fe h>?gjg(C»^ffl 

<fc0. CF 3 S0 3 LiWtfff^^gl3* 

tC, L i/x^U>^^'> F^0iIL#(4= 0. 2<D» 20 

[0 050] ^\ C<DCF 3 S0 3 LiOlAlt F 
TIRX^^h iUaSCCJ: 0 . SrfcK 1 3 5 0 (»JI : 
0=S=OK 1320 (mm : CF 3 ) cr^CO 

[0 0 5 1 ] C(DCF 3 S0 3 Li*iAUfeft?«f 
»#*JR»«3*WT**««:i 0- 5 To r r©fi5T 
"C 1 mmx l mm<£T;U5 x^ A±SB^1&£^Sl,/c 0 

SOte. lMHzCC;tett£2§««:2. 6xi 

o *«>wi:¥«#*»T-3Raw 3 tommtfi 3 . 2x10 
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